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(57) ABSTRACT

A method of managing a print job is disclosed, the method
includes receiving a print job on an image forming apparatus;
calculating an estimated processing time and an estimated
delay to print time for each page of the print job; processing
each page of the print job when the estimated processing time
for a page of the print job and the estimated delay to print time
for the page of the print job are equal; sending each of the
processed pages of the print job to a print engine associated
with the image forming apparatus for printing; and printing
each of the pages of the print job on the image forming
apparatus upon receipt by the print engine.

13 Claims, 9 Drawing Sheets
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1
METHOD FOR MANAGING A PRINT JOB

FIELD OF THE INVENTION

The present invention relates to a system and method of
managing a print job, and more particularly, a system and
method of managing a print job by delaying the start of the
raster image processing (or “RIP” time) for one or more pages
of a print job to reduce print memory usage and minimize
print engine down time during printing of the print job.

BACKGROUND OF THE INVENTION

In today’s print on demand, a print job can be generated,
which may contain several pages of text and images of vari-
ous complexities. These complex jobs can heavily require and
occupy long processing time (i.e., raster image processing or
“RIP” time) on the printing device. In sequences of print jobs,
this can become a bottleneck for other jobs waiting to be
processed or RIPped as the printing device has to complete
ripping of the current complex job before it can proceed to the
subsequent print job.

For example, a print job describes in a form of PDL (Page
Description Language) such as PostScript language file,
which contains sets of instructions telling the printer how to
lay pixel or dots onto a page to be printed. The PDL file is
processed by a RIP (Raster Image Processor) processor(s).
RIP processed page is often called a rasterized page. Every
rasterized page will be temporarily stored in print memory
until release to print engine. Accumulation of rasterized pages
can easily occupy large amount of memory space while wait-
ing to be printed. This can occur on a print job which may
contain many pages consisting of mixed data of text, images,
graphics and colors of various complexities. For example, it is
common to produce rasterized page the size of 100 MB which
could be a thousand times larger than in its PDL form. In U.S.
Patent Publication No. 2007/0052998 Al, the application
discloses controlling the output timing of the rasterized pages
to minimize down time of the print engine. While this
approach can reduced print engine down time, there can be
many rasterized pages being held temporarily which can
occupy large amounts of memory space in the printer for the
duration of the delay of the page output timing to the print
engine.

SUMMARY OF THE INVENTION

In consideration of the above issues, it would be desirable
to improve the management or processing of a print job by
monitoring and/or controlling the processing (or RIP) status
for the print job using a print job management module and/or
a printer controller to delay the starting of the RIP process,
memory consumption can be minimized since the processed
page is immediately released to the print engine.

Inaccordance with an exemplary embodiment, a method of
managing a print job is disclosed, the method includes receiv-
ing a print job on an image forming apparatus; calculating an
estimated processing time and an estimated delay to print
time for each page of the print job; processing each page of
the print job when the estimated processing time for a page of
the print job and the estimated delay to print time for the page
of'the print job are equal; sending each of the processed pages
of the print job to a print engine associated with the image
forming apparatus for printing; and printing each of the pages
of' the print job on the image forming apparatus upon receipt
by the print engine.
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In accordance with a further exemplary embodiment, an
image forming apparatus having executable instructions for
managing a plurality of print jobs is disclosed, the instruc-
tions comprising: receiving a print job on the image forming
apparatus; calculating an estimated processing time and an
estimated delay to print time for each page of the print job;
processing each page of the print job when the estimated
processing time for a page of the print job and the estimated
delay to print time for the page of the print job are equal;
sending each of the processed pages of the print job to a print
engine associated with the image forming apparatus for print-
ing; and printing each of the pages of the print job on the
image forming apparatus upon receipt by the print engine.

In accordance with another exemplary embodiment, a
computer program product comprising a non-transitory com-
puter usable medium having a computer readable code
embodied therein for managing a plurality of print jobs on an
image forming apparatus is disclosed, the computer readable
program code configured to execute a process, the process
comprising the steps of: receiving a print job on an image
forming apparatus; calculating an estimated processing time
and an estimated delay to print time for each page of the print
job; processing each page of the print job when the estimated
processing time for a page of the print job and the estimated
delay to print time for the page of the print job are equal;
sending each of the processed pages of the print job to a print
engine associated with the image forming apparatus for print-
ing; and printing each of the pages of the print job on the
image forming apparatus upon receipt by the print engine.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention, and together with the
description, serve to explain the principles of the invention.

FIG. 1is an illustration of a data processing system, which
includes a client device in the form of a computer device and
an image forming apparatus or printer.

FIG. 2 is an illustration of the print job management mod-
ule in accordance with an exemplary embodiment.

FIG. 3 is an illustration of a flowchart describing the pro-
cess of the Job Checking module in accordance with an exem-
plary embodiment.

FIG. 4 is an illustration of a flowchart describing the pro-
cess in the RIP module in accordance with an exemplary
embodiment.

FIG. 5 is an illustration of a describing the process in the
Page Control module in accordance with an exemplary
embodiment.

FIG. 6A is an illustration of data processing showing the
analysis of RIP Start Prediction timing on a given engine print
interval in accordance with an exemplary embodiment.

FIG. 6B is an illustration of data processing showing the
memory mapping of print job in printer memory in accor-
dance with an exemplary embodiment.

FIGS. 7A and 7B are illustrations of data processing show-
ing the benefits of the new invention over related art in accor-
dance with an exemplary embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to the present pre-
ferred embodiments of the invention, examples of which are
illustrated in the accompanying drawings. Wherever pos-
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sible, the same reference numbers are used in the drawings
and the description to refer to the same or like parts.

Inaccordance with an exemplary embodiment, a method of
managing a print job to use memory efficiently for rasterized
page data by delaying the start of the RIP process of a page
while minimizing the print engine down time during printing
of the entire print job is disclosed. In accordance with an
exemplary embodiment, each and every page in a print job
can be analyzed to determine how much time it will take to
process and ready to print. Based on the estimated RIP pro-
cess time for each page and page output interval timing of
print engine, start timing of RIP process can be estimated. RIP
process starts when the page estimated RIP process is
approaching the page output interval timing of the print
engine. In accordance with an exemplary embodiment, by
delaying the start of RIP processing, memory consumptions
can be minimized since the processed page is immediately
release to print engine.

For example, in accordance with an exemplary embodi-
ment, a print engine with a throughput of 30 pages per minute
(ppm), a rasterized page must be prepared approximately
every 2 seconds to maintain the highest throughput. For
example, given a print job consisting of 4 pages, having an
estimated time for completing the RIP processing of the 4
pages print job of 2, 1, 2, and 10 seconds, respectively. How-
ever, as described, page 4 of the print job requires longer RIP
process time. In known systems, as preceding pages are ras-
terized and held temporarily to minimize print engine down
time. However, to temporarily delay the printing can be a
costing accumulation of printer memory usage while waiting
to be printed. In accordance with an exemplary embodiment
of'the present disclosure, even if page 4 is determined to take
longer RIP process time, the start of RIP processing for each
page is taken the basis of estimating how much time requires
for each page to delay until approaching the 2 seconds page
output interval timing while it still maintain the print engine
throughput.

FIG. 1is an illustration of a typical data processing system
100, which includes a client device (or host computer) 110
and an image forming apparatus 120 (or printer) connected to
the client device 110. The client device 110 preferably
includes a processor or central processing unit (CPU), one or
more memories for storing software programs and data (such
as files to be printed). The client device 110 also includes an
operating system (OS), which manages the computer hard-
ware and provides common services for efficient execution of
various software programs. The processor or CPU carries out
the instructions of a computer program, which operates and/
or controls at least a portion of the functionality of the client
device 110. It can be appreciated that examples of client
devices 110 include and are not limited to personal comput-
ers, image forming apparatuses, routers, and/or personal digi-
tal assistants (PDAs).

In accordance with an exemplary embodiment, the image
forming apparatus 120 is preferably in the form of an indus-
trial image forming apparatus or multi-functional printer 120
connected to the client device 110. The client device 110
submits print jobs to the image forming apparatus (printer or
printing device) 120 by transmitting data representing the
documents to be printed and information describing the print
job. As shown in FIG. 1, the image forming apparatus (for
example, printer/printing device) 120 typically includes a
printer controller (or firmware) 121, a memory section 122
preferably in the form of a hard disk drive (HDD), an image
processing section (or data dispatcher) 123, a print engine
124, and an input/output (I/O) section 125.
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The controller 121 typically includes a central processing
unit (CPU), arandom access memory (RAM), and a read only
memory (ROM). The central processing unit is configured to
execute a sequence of stored instructions (i.e., a computer
program). It can be appreciated that the controller 121 also
includes an operating system (OS), which acts as an interme-
diary between the software programs and hardware compo-
nents within the image forming apparatus 120. The operating
system (OS) manages the computer hardware and provides
common services for efficient execution of various applica-
tion software. In accordance with an exemplary embodiment,
the controller 121 processes the data and job information
received from the client device 110 to generate a print image.

The image processing section 123 carries out image pro-
cessing under the control of the controller 121, and sends the
processed print image data to the print engine 124. In one
embodiment, the image processing section 123 is preferably
capable of processing multiple print jobs or sub-jobs in par-
allel and independently. For instance, the image processing
section 123 can include a CPU that contains multiple cores
therein to realize the multiple RIP modules explained in detail
later. The CPU used constituting a part of the controller can be
commonly used for the image processing section. The print
engine 124 forms an image on a recording sheet based on the
image data sent from the image processing section. The /O
section 125 performs data transfer with the client device 110.
The controller 121 is programmed to process data and control
various other components of the image forming apparatus or
printer to carry out the various methods described herein. The
hard disk drive (HDD) or storage device stores digital data
and/or software programs for recall by the controller. In
accordance with an exemplary embodiment, the digital data
includes resources, which can include graphics/images,
logos, form overlays, fonts, etc.

The input/output (I/O) port 125 provides communications
between the printer section and the client device 110 and
receives page descriptions (or print data) from the host for
processing within the image forming apparatus 120. In accor-
dance with an exemplary embodiment, the operation of
printer section commences when it receives a page descrip-
tion from the client device 110 via /O port in the form of a
print job data stream. The page description may be any kind of
page description languages (PDLs), such as PostScript®
(PS), Printer Control Language (PCL), Portable Document
Format (PDF), XML Paper Specification (XPS), and so on.
Examples of image forming apparatuses 120 consistent with
exemplary embodiments of the invention include industrial
printers, and/or multi-function printers or peripherals (MFP).

The client device 110 and the image forming apparatus (or
printing device) 120 are preferably connected to one another
via a network 130. Examples of the network 130 consistent
with embodiments of the invention include, but are not lim-
ited to, the Internet, an intranet, a local area network (LAN)
and a wide area network (WAN). The client device 110 and
the image forming apparatus 120 can also be connected with
a wire and/or wireless technology by using radio frequency
(RF) and/or infrared (IR) transmission.

FIG. 2 is an illustration of the print job management mod-
ule 200 in accordance with an exemplary embodiment. In
accordance with an exemplary embodiment, the print job
management module 200 is part of the firmware of the image
forming apparatus or printing device 120 and includes a print
job IF (interface) a job checking module 202, a print job
management table 203, a print queue for incoming jobs 204,
a processing module (or RIP module) 205, a print queue for
rasterized data 206, a making print job module 207, a page
control module 209, and a video I/F (interface) module 210.
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As shown in FIG. 2, as an incoming print job is received,
the job checking module 202 manages the print job, checks
and monitors pages of the print job. In accordance with an
exemplary embodiment, the job checking module 202 ana-
lyzes the PDL source data and provides a best estimated time
it may take to complete the RIP process of the print job. Once
the RIP Completion Prediction time has been determined, the
RIP Start Prediction time is calculated. The RIP Start Predic-
tion time is calculated based on the (estimated Total Print job
completion—-Page n (starting from end page)*(Print interval
timing)-RIP Completion Prediction time. Simultaneously, a
checking mechanism called Page Control module 209, which
particularly tracks the print job and controls the start timing of
the RIP process for every page. If the RIP Start Prediction
time of a page is equal to 0, the page is immediately sent to the
RIP module 205 for RIP processing. After the page is raster-
ized, the page is immediately sent to the Print Queue for
Rasterized page module and the page is ready to print. In
accordance with an exemplary embodiment, if the RIP Start
Prediction time is not equal to O, the print job is temporarily
put on hold and a counter up timer is run until it reached the
same time value as the RIP Start Prediction time. Once the
timer reached the Print Queue for Rasterized page module
Start Prediction time, job will be released to the RIP module
205. Then, the processed job is sent to the Print Job Making
module and is ready to print. In accordance with an exemplary
embodiment, the RIP module 205 can consist of multiple
processors and can process multiple pages simultaneously,
and consequently processing time can be sped up.

In accordance with an exemplary embodiment, for
example, a Print Job is consisting of multiple pages—Page 1,
Page 2, Page 3, and Page 4 and having a RIP Completion
Prediction time as 2, 1, 2, 10 seconds, respectively. For a print
engine with throughput of approximately 30 pages per minute
(ppm), the print image must be ready to print in 2 seconds
intervals in order to maintain the print engine highest
throughput. In accordance with an exemplary embodiment,
the Print Job Checking module 202 analyzes all the pages data
in the print job and predicts the RIP Completion Prediction
time. In accordance with an exemplary embodiment, since
page 4 is determined to have a longer processing time, rather
than begin the RIP process immediately, the Page Control
module 202 can decides to hold the preceding pages for RIP
processing. Thus, in accordance with an exemplary embodi-
ment, the start of processing for each of the preceding pages
only begins when estimated RIP Completion Prediction time
is approaching the 2 seconds print interval timing. For
example, in this case, the RIP processing starts as follows—
Page 1 in 2 sec, Page 2 in 5 sec, and Page 3 in 6 sec respec-
tively. As each page is processed, the page is immediately
released and is ready for printing. Since jobs are processed
and released immediately, the print job no longer occupies a
large amount of memory buffer (see FIG. 6B)

FIG. 3 is an illustration of a flowchart 300 describing the
process of the Job Checking module 202 in accordance with
an exemplary embodiment. As shown in FIG. 3, the process
begins in step 301, wherein the Job Checking module 202 is
activated. In step 302, the Job Checking module 202 checks to
determine if any print jobs are in the “printjob I/F” (i.e., “print
job interface”). If the print job I/F does not contain any print
jobs, the process stops and the process is repeated until a print
job is received. In step 303, once the print job I/F includes at
least one print job, the Job Checking module 202 analyzes
each of the pages within the print job. In step 304, if the print
job does not include more than one page in the print job, the
print job is sent for processing. If the print job includes more
than one page (or “yes”), in step 305, the page order of the
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print job is checked. In step 306, the Job Checking module
202 writes the “page order in print job” number and sends the
page order for processing to the “print job management table”
203.Instep 307, a“RIP completion prediction time” based on
the print jobs PDL (page description language) is calculated.
In step 308, “RIP completion Prediction Time” is written to
the “Print Job Management Table” 204. In step 309, the “RIP
Start Prediction time” is calculated. In step 310, the “RIP Start
Prediction time” is written to the “Print job management
table”203. Instep 311, the print job is sent to the “Print Queue
for Incoming Job”.

FIG. 4 is an illustration of a flowchart, which described the
process 400 in the RIP module 205 in accordance with an
exemplary embodiment. As shown in FIG. 4, in step 401, the
RIP module 205 is activated. In step 402, the RIP module 206
determines if there is any print jobs in the “Print Job I/F” 201.
If not print jobs are in the “Print Job I/F”, the process returns
to step 402 and the process is repeated. If a print job is in the
“Print Job I/F”, in step 403, processing RIP certain lines is
performed. In step 4045, the RIP module determines if the
RIP processing is finished. If the RIP processing is not fin-
ished, the process returns to step 403. Alternatively, if the RIP
processing is finished, in step 405, print information is sent to
“Print Queue for Rasterized Page” 206.

FIG. 5 is an illustration of a flowchart, which describes the
process 500 in the Page Control module 209. In step 501, the
process of the Page Control module 209 is activated. In step
502, the Page Control module 207 determines if there is any
print page in “Print Queue for Incoming Job”. If not, the
process returns to step 502. Ifthe answer is yes (e.g., updating
information is available), in step 503, the “RIP Start Predic-
tion time” in the Print Job Management table 203 is checked.
In step 504, if the RIP Start Prediction time is equal to zero,
the process continues to step 505, wherein Page Control Mod-
ule updates the “RIP Start Status™ to “Ready” in the Print Job
Management Table 203. If the RIP Start Prediction time is
greater than zero, the process continues to step 506, wherein
the Page Control module update the “RIP Start Status” to
“Not Ready” in the Print Job Management Table 203. In step
507, the Page Control module checks to determine if the “RIP
Start Prediction Time” equal to zero, if not, the process
returns to step 507 where the process is repeated until the
“RIP Start Prediction Time” is equal to zero. In step 507, once
the “RIP Start Prediction Time” is equal to zero, the process
continues to step 505, where the Page Control Module
updates the “RIP Start Status” to “Ready” in the Print Job
Management Table 203.

FIG. 6A is an illustration of data processing 610 showing
the analysis of RIP Start Prediction timing on a given engine
print interval. FIG. 6B is an illustration of data processing 620
showing the memory mapping of print job in printer memory.
In accordance with an exemplary embodiment of the disclo-
sure, the incoming pages are temporarily stored in the Receiv-
ing Page buffer, analyzed, and delayed the start of RIP pro-
cess to reduce large memory consumption. As rasterized page
becomes ready, is immediately sent to the print engine and the
consumed memory is freed up. Inknown systems 630, incom-
ing pages are immediately process and stored in the Pro-
cessed Page buffer. However, known methods can delay the
start of output timing in order to minimize print engine down
time. However, processed pages or raster data occupies much
larger memory space as it continues to accumulate.

FIGS. 7A and 7B are illustrations of data processing show-
ing the benefits of the new invention over related art. For
example, in a known method 710, a received page is imme-
diately process and release for printing upon RIP completion.
As shown in FIG. 7A, this method may cause engine down
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time if a subsequent page requires much longer time to pro-
cess. In another known method 720, a received page is imme-
diately process but the output timing for processed page is
delayed in order to minimize engine down time. However,
this method occupies much larger memory for held processed
pages.

In accordance with an exemplary embodiment of the
present disclosure 730, each received page is analyzed and the
start of RIP processing is delayed until the processing time
approaches or is equal to the print interval, which minimize
memory usage and maintain a high print engine throughput.
In accordance with an exemplary embodiment, a process
page is immediately released for printing upon completion of
the processing.

In accordance with another exemplary embodiment, a
computer program product comprising a non-transitory com-
puter usable medium having a computer readable code
embodied therein for managing a plurality of print jobs on an
image forming apparatus is disclosed, the computer readable
program code configured to execute a process, the process
comprising the steps of: receiving a print job on an image
forming apparatus; calculating an estimated processing time
and an estimated delay to print time for each page of the print
job; processing each page of the print job when the estimated
processing time for a page of the print job and the estimated
delay to print time for the page of the print job are equal;
sending each of the processed pages of the print job to a print
engine associated with the image forming apparatus for print-
ing; and printing each of the pages of the print job on the
image forming apparatus upon receipt by the print engine.

The computer usable medium, of course, may be a mag-
netic recording medium, a magneto-optic recording medium,
or any other recording medium which will be developed in
future, all of which can be considered applicable to the
present invention in all the same way. Duplicates of such
medium including primary and secondary duplicate products
and others are considered equivalent to the above medium
without doubt. Furthermore, even if an embodiment of the
present invention is a combination of software and hardware,
it does not deviate from the concept of the invention at all. The
present invention may be implemented such that its software
parthas been written onto a recording medium in advance and
will be read as required in operation.

It will be apparent to those skilled in the art that various
modifications and variation can be made to the structure of the
present invention without departing from the scope or spirit of
the invention. For instance, the above mentioned embodiment
is discussed in the condition where the multiple sub-print jobs
are preliminary prepared in the client device 110, and they are
sent to image forming apparatus 120. However, the present
invention is not limited to this specific implementation; the
present invention is applicable to the case where a single print
job is forwarded from the client device 110 to the image
forming apparatus 120, and then the image forming apparatus
120 separates or divides the single print job into multiple
sub-print jobs before processing these sub-print jobs. In this
alternative implementation, the image forming apparatus 120
can have the control of such separation of the single print job,
and therefore, it is beneficial for the image forming apparatus
120 to decide how many sub-print jobs should be made in
accordance with the resource conditions of the image forming
apparatus 120. In view of the foregoing, it is intended that the
present invention cover modifications and variations of this
invention provided they fall within the scope of the following
claims and their equivalents.

While the present invention may be embodied in many
different forms, a number of illustrative embodiments are
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described herein with the understanding that the present dis-
closure is to be considered as providing examples of the
principles of the invention and such examples are not
intended to limit the invention to preferred embodiments
described herein and/or illustrated herein. The present inven-
tion includes any and all embodiments having equivalent
elements, modifications, omissions, combinations (e.g. of
aspects across various embodiments), adaptations and/or
alterations as would be appreciated by those in the art based
on the present disclosure. The limitations in the claims are to
be interpreted broadly based on the language employed in the
claims and not limited to examples described in the present
specification or during the prosecution of the application,
which examples are to be construed as non-exclusive. For
example, in the present disclosure, the term “preferably” is
non-exclusive and means “preferably, but not limited to”.
In this disclosure and during the prosecution of this appli-
cation, means-plus-function or step-plus-function limitations
will only be employed where for a specific claim limitation all
of the following conditions are present In that limitation: a)
“means for” or “step for” is expressly recited; b) a corre-
sponding function is expressly recited; and ¢) structure, mate-
rial or acts that support that structure are not recited. In this
disclosure and during the prosecution of this application, the
terminology “present invention” or “invention” may be used
as a reference to one or more aspect within the present dis-
closure. In this disclosure and during the prosecution of this
application, the terminology “embodiment” can be used to
describe any aspect, feature, process or step, any combination
thereof, and/or any portion thereof, etc. In some examples,
various embodiments may include overlapping features.
What is claimed is:
1. A method of managing a print job, the method compris-
ing:
receiving a print job on an image forming apparatus,
wherein the print job is described in a page description
language (PDL) and comprises two or more pages;

calculating, from the print job described in the PDL, an
estimated processing time and an estimated delay to
print time for each page of the print job;
individually processing each page of the print job when the
estimated processing time for a page of the print job and
the estimated delay to print time for the page of the print
job are equal, wherein the processing of each page of the
print job comprises converting each page of the print job
to a rasterized page;
delaying the converting of each page of the print job to the
rasterized page when the estimated delay to print time
for the page of the print job is greater than the estimated
processing time for the page of the print job;

immediately releasing each of the rasterized pages of the
print job to a print engine associated with the image
forming apparatus for printing; and

printing each of the pages of the print job on the image

forming apparatus upon receipt by the print engine.

2. The method of claim 1, comprising:

assigning each of the pages of the print job to a print job

management module to determine the estimated pro-
cessing time and the estimated delay to print time for
each of the pages of the print job.

3. The method of claim 2, comprising:

providing a print engine interval time for the print engine;

analyzing the print job to determine the estimated process-

ing time to complete the processing of each page of the
print job; and

calculating a processing start time based on an estimated

total print completion time for a total number of pages of
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the print job, the print engine interval time for the print
engine and the estimated processing time for each page
of' the print job.

4. The method of claim 1, comprising:

processing the plurality of pages of the print job with two or

more processors.

5. The method of claim 1, comprising:

immediately releasing each of the rasterized pages to the

print engine for printing.
6. An image forming apparatus comprises a processor and
memory having executable instructions for managing a plu-
rality of print jobs, the instructions comprising:
receiving a print job on the image forming apparatus,
wherein the print job is described in a page description
language (PDL) and comprises two or more pages;

calculating, from the print job described in the PDL, an
estimated processing time and an estimated delay to
print time for each page of the print job;
individually processing each page of the print job when the
estimated processing time for a page of the print job and
the estimated delay to print time for the page of the print
job are equal, wherein the processing of each page of the
print job comprises converting each page of the print job
to a rasterized page;
delaying the converting of each page of the print job to the
rasterized page when the estimated delay to print time
for the page of the print job is greater than the estimated
processing time for the page of the print job;

immediately releasing each of the rasterized pages of the
print job to a print engine associated with the image
forming apparatus for printing; and

printing each of the pages of the print job on the image

forming apparatus upon receipt by the print engine.

7. The apparatus of claim 6, comprising:

aprint job management module, which receives each of the

pages of the print job and determines the estimated pro-
cessing time and the estimated delay to print time for
each of the pages of the print job.

8. The apparatus of claim 7, wherein the print job manage-
ment module performs the following steps:

determines a print engine interval time for the print engine;

analyzes the print job to determine the estimated process-

ing time to complete the processing of each page of the
print job; and

calculates a processing start time based on an estimated

total print completion time for a total number of pages of
the print job, the print engine interval time for the print
engine and the estimated processing time for each page
of' the print job.

9. The apparatus of claim 6, comprising:

a job checking module, which determines a number of

pages in the print job, and wherein the job checking
module performs the following steps:
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divides the print job into a plurality of pages for processing;

and

sends the plurality of pages to the print job management

module for determination of the estimated processing
time and the estimated delay to print time for each of the
pages of the print job.
10. The apparatus of claim 6, comprising:
two or more processors for processing the print job.
11. A computer program product comprising a non-transi-
tory computer usable medium having a computer readable
code embodied therein for managing a plurality of print jobs
on an image forming apparatus, the computer readable pro-
gram code configured to execute a process, the process com-
prising the steps of:
receiving a print job on an image forming apparatus,
wherein the print job is described in a page description
language (PDL) and comprises two or more pages;

calculating, from the print job described in the PDL, an
estimated processing time and an estimated delay to
print time for each page of the print job;
individually processing each page of the print job when the
estimated processing time for a page of the print job and
the estimated delay to print time for the page of the print
job are equal, wherein the processing of each page of the
print job comprises converting each page of the print job
to a rasterized page;
delaying the converting of each page of the print job to the
rasterized page when the estimated delay to print time
for the page of the print job is greater than the estimated
processing time for the page of the print job;

immediately releasing each of the rasterized pages of the
print job to a print engine associated with the image
forming apparatus for printing; and

printing each of the pages of the print job on the image

forming apparatus upon receipt by the print engine.

12. The computer program of claim 11, comprising:

assigning each of the pages of print job to a print job

management module to determine the estimated pro-
cessing time and the estimated delay to print time for
each of the pages of the print job.

13. The computer program of claim 12, comprising:

providing a print engine interval time for the print engine;

analyzing the print job to determine the estimated process-
ing time to complete the processing of each page of the
print job; and

calculating a processing start time based on an estimated

total print completion time for a total number of pages of
the print job, the print engine interval time for the print
engine and the estimated processing time for each page
of the print job.



